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the	 energy	 performance	 of	 the	 buildings.	 Additionally,	 the	
databases	might	be	of	high	value	for	future	surveys	of	energy	
saving	potentials,	 for	compiling	energy	saving	measures,	 for	
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cost	 and	 quality.	 The	 balance	 approach	 can	 be	 illustrated	 as	




























Figure 1. Approaches for energy certification. Possible data flows, based on either asset rating or operational rating, for calculating the 
energy performance of buildings and for carrying out energy certification of buildings, also known as energy labeling. 
Contents Index Authors
PANEl 5. ENERGY EffICIENT BUIlDINGS
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Costs 6. Computation by energy consultants combined with meter reading
5. Computation by energy consultants based on building envelope inspection
4. Meter reading including benchmarking and break-down of flows
3. Meter reading combined with authorised inspection of the building
2. Meter reading adjusted for standard use and standard climate
1. Meter reading reported by the building owner and the utility companies Quality
Figure 2. Six stairs of complexity. Six ‘stairs’ of costs and quality concerning knowledge/data collection for energy certification of buildings. 
Full operational rating starts from stair 2 and full asset rating from stair 5.
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authorisation	 procedure	 may	 be	 relevant.	 The	 authorisation	
can	 be	 linked	 to	 education	 programmes	 and	 examinations.	
The	 education	 programmes	 must	 relate	 to	 different	 subjects	







certification.	 Alternatively,	 on-the-job	 training-programmes	
could	be	considered.	 In	 this	way	energy	certification	can	be	
initiated	from	day	one,	bearing	in	mind	that	the	quality	cer-











































make	 it	easy	 to	compare	houses	with	regard	 to	 their	energy	
performance.	
Extraction	of	building	knowledge
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selected	 segment	 of	 buildings.	 The	 idea	 of	 benchmarking	 is	





or	will	encourage	 the	users	of	 the	building	 to	 improve	 their	
energy	behaviour.	
In	a	Danish	benchmarking	 tool	 for	 schools,	data	 from	all	
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Figure 3. Potential heating savings. Potentials in Danish residential houses, based on a study on more than 200,000 issued energy certifi-
cates, and extrapolated to the entire Danish building stick. The savings represent 30 % of the energy consumption for space heating.
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which	to	a	 large	degree	corresponds	 to	 the	existing	scheme,	
has	forced	the	Danish	Energy	Authority	to	alter	the	scheme.	
The	scheme	has	now	been	revised	to	accommodate	the	require-






































































































5,176 JENSEN ET Al
Contents Index Authors
PANEl 5. ENERGY EffICIENT BUIlDINGS























































Energy	 labelling	 of	 new	 buildings	 is	 based	 on	 a	 building	
inspection,	supplemented	by	material	from	the	building	plan	
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Figure 4. The Danish energy label. In the scheme, energy labelling is performed by use of energy labelling arrows included on the front 
page of the energy certificate.  
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compares	 it	with	 the	 label	being	audited.	There	are	 three	
possible	outcomes	of	the	audit:	1.	no	comments,	2.	consid-
erable	remarks	and	3.	not	acceptable.	All	consultants	of	the	





























5,176 JENSEN ET Al
Contents Index Authors
PANEl 5. ENERGY EffICIENT BUIlDINGS

































































a	 step	 incline,	 because	 then	 advanced	 investigation	 pro-
grammes	and	computing	systems	are	required,	specially	in	
respect	of	large	buildings.
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